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Description 

[0001] The present invention relates to contraception and the use of compositions therefor that are applicable to 
males and females wherein the generation, maturation, motility and viability of sperm is affected by direct application 
5 of minerals in bioavailable form to the sperm or developing sperm in the target organ. Direct application of minerals in 
bioavailable form avoids the side effects found with other methods which rely on hormones or from the passage of a 
drug through the digestive tract. 

[0002] Various water soluble minerals are toxic to sperm and have been injected into the testis or epididymis and 
been found effective at inhibiting the generation or maturation of sperm in the seminiferous or epididymal epithelium. 
10 They have also been found effective in vitro at inhibiting sperm motility and viability and postulated as a vaginal, cervical, 
uterine or tubal contraceptive in females. These methods, however, have not been put into commercial use because 
of certain adverse side effects. 

[0003] To avoid adverse side effects in vivo, lower levels of less toxic materials are clearly preferred. To be effective 
and avoid hurting the subject, however, such materials must be in a form which is physiologically acceptable and cell 

15 permeable. Most water soluble minerals such as zinc chloride, zinc sulfate, zinc tannate and the like have proved too 
acidic to be commercially acceptable and cannot be neutralized with sodium hydroxide or sodium bicarbonate without 
effecting the stability of the solution or introducing an unacceptable level of sodium or other counterion. 
[0004] In view of the above, it is an object of the present invention to provide a class of cell permeable physiologically 
acceptable water soluble minerals which are effective at inhibiting generation, maturation, motility and viability of sperm 

20 when applied in the testis, epididymis orvas deferens or in the vagina, cervix, uterus or fallopian tubes and which are 
not too acidic, caustic or astringent to cause discomfort to the subject. Other objects and features will be in part apparent 
and in part pointed out hereinafter. 

[0005] The publication Contraception 22, 659-672 discloses the use of zinc gluconate as contraceptive. 

The invention accordingly comprises the use of compositions hereinafter described and equivalents thereof, the scope 

25 of the invention being indicated by the subjoined claims. 

[0006] The present invention describes the use of a cell permeable physiologically acceptable water soluble mineral 
gluconate salt having a pH in the range of 6.0 to 7.5 and capable of forming a stable solution under ambient conditions 
at pH 7.0 which is bioavailably effective at inhibiting the generation, maturation, motility and viability of sperm when 
applied to sperm or developing sperm in a male or female reproductive track. The stability and efficacy of the mineral 

30 salt at pH 7.0 is improved by the presence of an amino acid such as the basic amino acids arginine, lysine and histidine 
which acts as a permeation enhancer. 

[0007] In order that the invention may be fully understood reference is made on the accompanying drawings wherein: 

Fig. 1 is a histology photograph of an epididymal section from a control animal; and, 
35 Fig. 2 is a histology photograph of an epididymal section from an animal treated in accordance with the present 

invention in Example 1. 

[0008] In accordance with the present invention the cell permeable physiologically acceptable water soluble mineral 
gluconate salt is applied to sperm or developing sperm in the testis, epididymis or vas deferens of a male subject or 

40 the vagina, cervix, uterus or fallopian tubes of a female subject in an effective amount for inhibiting generation, matu- 
ration, motility or viability of the sperm. When applied to the epididymis, the mineral salt does not affect the production 
of testosterone and therefore does not influence the subject's secondary sex characteristics or libido. In the testis, on 
the other hand, the mineral gluconate salt decreases testosterone production at higher concentrations. Suitable ma- 
terials for this purpose are mineral gluconate salts having a pH in the range of 6.0 to 7.5 and capable of forming stable 

45 solution under ambient conditions at pH 7.0, Physiologically acceptable minerals include zinc, calcium, iron, magne- 
sium, manganese and the like and illustrative mineral salts include zinc gluconate. 

[0009] Depending on the target organ, the stability and efficacy of the mineral gluconate salt is improved in the 
presence of an amino acid. With zinc gluconate, it has been discovered that it can be neutralized in the presence of 
the following amino acids: alanine, valine, isoleucine, proline, glycine, serine, threonine, asparagine, glutamine, lysine, 
50 arginine, histidine and mixtures thereof. The adjustment cannot be made with cysteine, tyrosine, aspartic acid or glutam- 
ic acid and among the basic amino acids, arginine is preferred when zinc gluconate is injected into the testis or epidi- 
dymis. 

[0010] In neutralizing the mineral gluconate salts such as zinc gluconate, it is preferred that the mineral salts and 
the amino acid be present in substantially equimolar amounts. Suitable formulations for inhibiting the generation, mat- 
55 uration, motility and viability of sperm are formed with a molar ratio of mineral salt such as zinc gluconate to amino 
acid such as arginine from 0.05M:2.0M to 2.0M:0.05M, preferably from 0.05M:0.3M to 0.3M:0.05M and most preferably 
from 0.1 M:0.2M to 0.2M:0.1 M and neutralized to a pH in the range from 6.0 to 8.0, preferably from 6.5 to 7.5 and most 
preferably 7.0. 
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[001 1] When the biologically active mineral salt is near neutral in water solution without neutralization, the salts are 
effectively present in an amount from 0.05M to 2.0M, preferably from 0.05M to 0.3M and most preferably from 0.1M 
to0.2M. 

[0012] In some instances, it is advantageous to administer the cell permeable physiologically acceptable water sol- 
5 uble minerals in a sustained release form. In such case they may be combined with polymers or microspheres formed 

of aloe vera muccopolysaccharides or the like as a vehicle to make the compound long-acting for cervical and uterine 

contraception and to enable the mixture to adhere to the fallopian tubes for fallopian tube contraception. 

[0013] Cell permeable physiologically acceptable water soluble mineral gluconate salts have the potential of being 

a post-coital method of contraception by diffusing them into the uterus through the vagina with microspheres providing 
10 for sustained release for 4-5 days after coitus. Since fertilization and implantation usually requires about 5 days, a 

compound having such properties can stop implantation of the fertilized egg and be a major breakthrough in the field 

of fertility control. 

[0014] The following examples illustrate the invention. 
15 Example 1 

[001 5] Twenty-five sexually mature male rats were divided into the following five groups: 
1. Control 

20 2. Injected intratesticularly with 0.1 M (5%) Zinc Gluconate 

3. Injected intratesticularly with 0.1M (1.46%) L-Lysine 

4. Injected intratesticularly with CUM (5%) Zinc Gluconate and 0.1 M (1.46%) L-Lysine 

5. Injected intratesticularly with 0.1 M (5%) Zinc Gluconate and 0.1 M (1.74%) Arginine 

25 [0016] After sixty days, the animals were sacrificed and body, testis, epididymis and prostate weights determined. 
The results are shown in Tables l-VI. Histology photographs were also made of testicular sections. The treatment 
applied in Group 5 produced the most significant change in decreasing the size of the reproductive organs. The results 
also show that arginine is a better permeation enhancer for zinc gluconate in the testis than lysine. 
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Example 2 

[001 7] Ten sexually mature male rats were injected intraepididymally into the head of the epididymis with 0.05 ml of 
a solution composed of 0.1M (5%) zinc gluconate and 0.1 M (1.74%) arginine neutralized with hydrochloric acid to pH 
5 7.0. The ten treated animals were examined for changes in testicular function. Spermatogenesis was normal and there 
was no significant change in testosterone blood levels. Each treated male was mated with five female rats but no 
pregnancy occurred. 

[0018] The animals were sacrificed and histology photographs were taken of epididymal sections from the treated 
animals, a typical one of which is shown in Fig. 2. Fig. 1 is a histology photograph of an epididymal section from a 

10 control animal. As shown in Fig. 1 , the ductuli efferentes in the epididymides were lined by a tall columnar epithelium 
and all tubules contained sperm. The average diameter of the lumen of the ductuli efferentes was approximately 
100-125 jim (microns). The coils of the ductus epididymis in the epididymides were lined by a tall pseudostratified 
epithelium and all coils contained sperm. The average diameter of the lumen of the coils of the ductus epididymis was 
approximately 250 urn (microns). The lining epithelium of the ductus epididymis varied little in height from head to tail. 

*5 The epithelium lining the ductus deferens was a low columnar epithelium. The average diameter of the coils in the 
ductus deferens was approximately 400 urn (microns). All coils of the ductus deferens contained sperm. 
[0019] In the treated animals, on gross observation the epididymis was approximately normal size. As shown in Fig. 
2, the ductuli efferentes were lined by a tall columnar epithelium and did not contain any sperm. There was an increase 
in the interductal connective tissue. The average lumen diameter was approximately 50 urn (microns) .The coils of the 

20 ductus epididymis were lined by a tall pseudostratified epithelium. None of the coils* of the ductus epididymis contained 
sperm. All of the coils contained amorphous pink secretory material. There was an increase in the intercoil connective 
tissue in all parts of the epididymis. The epithelium increased in height in the coils of the epididymis from the head to 
the tail. The ductus deferens was lined by a low columnar epithelium. None of the coils of the ductus deferens contained 
sperm. Its diameter was 200 urn (microns). All of the coils contained amorphous pink material or necrotic debris. 

25 [0020] Until recently, the epididymis was considered a passive channel through which the spermatozoa could leave 
the seminiferous tubules in order to be stored before being ejaculated. Recently, it has been recognized that during 
the time of their passage though the epididymis the spermatozoa change from functionally immature cells unable to 
fertilize an egg to cells with full fertilizing capacity, thus achieving complete maturation, and therefore that the epididymis 
has a crucial role in the physiology of male reproduction. This observation has focused interest on the epididymis as 

30 a possible target for pharmacological male contraception. 

[0021] The process of sperm maturation requires a cooperative interaction between the sperm and the epididymal 
epithelium. The morphological and biochemical modifications occurring in the spermatozoa seem to be mediated by 
secretory products of the epididymis. A number of epididymal secretory glycoproteins have been identified in the epidi- 
dymal tissue and fluid of the rat, rabbit, hamster and bull. The protein synthesis in the epididymis shows regional 

35 differences, which parallel the morphological changes occurring in the luminal sperm. The greatest activity of the protein 
synthesis machinery is present in the initial segment, L e. head or caput, of the epididymis, where the spermatozoa 
undergo the most dramatic morphological and biochemical changes. After being produced in the caput segment of the 
epididymis, these proteins interact with and remain attached to spermatozoa as the cells are transported along the duct. 
[0022] Histochemistry which was done on treated rats in a follow-up indicated that the glycoprotein coating the sperm 

40 had been significantly decreased as compared to the control thus inhibiting sperm maturation which is necessary in 
order for sperm to penetrate and fertilize an egg. Hence the method described in this example achieves male sterili- 
zation without affecting spermatogenesis and hormone (testosterone) production in the testes. 

Example 3 

45 

[0023] Twenty-one sexually mature mixed breed dogs having ejaculate containing 150 million/ml to 200 million/ml 
sperm were divided into three groups: 

1 . Control dogs 

50 2. Dogs injected intratesticularly with 1.5 ml of 0.1 M (5%) Zinc Gluconate and 0.1 M (1.74%) Arginine neutralized 

with Hydrochloric Acid to pH 7.0 

3. Dogs injected into the caudal epididymis with 0.5 ml of 0.1 M (5%) Zinc Gluconate and 0.1 M (1.74%) Arginine 
neutralized with Hydrochloric Acid to pH 7.0 

55 [0024] After injection, the dogs acted and ate normally. One week after treatment, sperm motility was zero and the 
sperm was broken. Four semen collections performed during a three-month period after treatment revealed the fol- 
lowing: Group 2 . In four animals, no fluid was obtained and the animals were dry. Three animals had 1 ml of ejaculate 
or less and no sperm were found in the ejaculate. Collectively, these results are an indication of the drying effect on 
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the prostate and fluid and on the suppression of spermatogenesis. Group 3. All animals ejaculated fluid but there were 
no sperm, only cell debris. This is an indication that the route of administration affects maturation of sperm without 
affecting testosterone level and the prostate. 

[0025] When zinc tannate was used in place of neutralized zinc gluconate with arginine, the dogs had to be restrained 
5 with foam collars to prevent them from licking and biting their testicles. Sperm condition after treatment was like that 
reported with neutralized zinc gluconate with arginine but the animals suffered more pain or discomfort. 

Example 4 

10 [0026] Zinc tannate is a proven chemical sterilant when it is injected into the testis of bulls (US-A-4, 156,427 and 
4,339,438). Animals treated with zinc tannate have difficulty walking for about twenty-four hours after treatment and 
solutions of zinc tannate are not stable to heat and light under ambient conditions for more than about six months. 
These facts have limited the marketability of zinc tannate as a chemical sterilant. 

[0027] In work reported in Example 1 , the combination of neutralized zinc gluconate with arginine was demonstrated 
15 as very effective at decreasing the size of the reproductive organs. The experiment which is reported in this example 
was conducted to determine whether the combination of neutralized zinc gluconate with arginine is as effective as zinc 
tannate at inhibiting spermatogenesis and whether animals treated with the combination experience less morbidity. 
[0028] For this example, twenty weaned bulls weighing 227kg (500 lbs) each were divided into four groups: 

20 1. Control bulls 

2. Bulls castrated with a knife 

3. Bulls injected intratesticularly with 5-7 ml of Zinc Tannate (9%), pH 3.5 

4. Bulls injected intratesticularly with 5-7 ml of 0.2M (10%) Zinc Gluconate and 0.2M (3.48%) Arginine neutralized 
with Hydrochloric Acid to pH 7.0 

25 

Before treatment, the body weight of each bull was determined, a blood sample taken and the testis circumference 
measured. For the purpose of following their reaction, the animals were marked with different colored ear tags. The 
bulls in Group 1 were given orange ear tags, Group 2 were marked with brown ear tags, Group 3 with green tags and 
Group 4 with yellow tags. 

30 [0029] The animals with yellow ear tags (Group 4) were the first to show some discomfort after treatment by lying 
down, stretching and walking somewhat spraddle legged indicating that the sterilant permeated faster than the sterilant 
in Group 3. This activity began 30 minutes to 1 hour after injection but by 6-8 hours after injection the animals had only 
slight difficulty in walking. 

[0030] The same type of reaction but much more severe began in the animals with green tags approximately 45 
35 minutes to 1 hour later than the animals with yellow tags. All of the animals in Group 3 walked with a stilted gait that 
extended to 24 hours in two animals and 48 hours in three animals. 

[0031] When observed at 24 hours after treatment, the swelling of the animals with yellow tags was about 2/3 of that 
of the animals with green tags and their pain response was 1/2 to 2/3 that of the green. The animals in both groups 
recovered after 2 days and no abnormality was observed in their feeding behavior throughout the treatment. 
40 [0032] Four months after treatment, the control animals had 150 million/ml to 280 million/ml sperm. The animals in 
the treatment groups had zero sperm. These results indicate that neutralized zinc gluconate with arginine is as effective 
as zinc tannate as a chemical sterilant. It has several advantages over zinc tannate, however, because it significantly 
reduces the morbidity and reaction of the animals to the injection. In addition, solutions of neutralized zinc gluconate 
with arginine are stable over extended periods of time and can even be autoclaved. 

45 

Example 5 

[0033] Various solutions as shown in the following table were tested for effectiveness as a spermicide. Human males 
participating in this study were fertile semen donors selected after appropriate screening. One specimen from each of 

50 three males was used in this study. Specimens were collected by masturbation following three days abstinence. Fol- 
lowing collection, specimens were incubated at 37 degrees C for 1 5-30 minutes to allow for liquefaction. Semen volume, 
sperm density and motility percentage were assessed using a light microscope and a Makler Chamber (Jequier, A. 
and Crich, J.: Sperm count and assessment of sperm movements. In: Semen Analysis - A Practical Guide , A. Jequier 
and J. Crich, Eds., The Alden Press, Great Britain, 1986, p. 50). Motility of sperm were graded based on forward 

55 progression and a scale of 1 + (slowest) to 4+ (fastest). 

[0034] For the data reported below, refrigerated spermicide solutions were kept at room temperature for 15 minutes 
to reach the same temperature as semen. An equal volume (0.5 ml) of semen and spermicide were mixed and this 
was considered 0 time. Motility percentage and grade were assessed at 1 minute, 5 minutes, 10 minutes and 30 
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[0035] From the above, it is seen that zinc gluconate adjusted to pH 7.0 with sodium hydroxide is as effective as zinc 
acetate and calcium acetate as a spermicide while having the advantage of being neutral and therefore useful as a 
vaginal contraceptive. It is also seen that zinc gluconate in its acidic form is not as effective as when it is neutralized 
to pH 7.0. In addition, zinc gluconate in its acidic form does not meet the criteria for spermicidal agents recognized 
internationally which require the pH of the spermicide to be between 6.0 and 7.5 in order to be effective since the 
vagina is acidic while the pH of sperm is alkaline or neutral. 

[0036] As various changes could be made in the above methods and products without departing from the scope of 
the invention, it is intended that all matter contained in the above description shall be interpreted as illustrative and not 
in a limiting sense. 
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Claims 

1. Use of an aqueous solution of a mineral gluconate salt and an amino acid capable of forming the solution, said 
aqueous solution being neutralized to a pH in the range of 6.0 to 7.5, said mineral gluconate salt and said amino 

5 acid being present in substantially equal molar amounts at a concentration in the range from 0.05 M to 2.0 M for 

the manufacture of a contraceptive composition for inhibiting generation, maturation, motility or viability of sperm 
in a reproductive tract of an animal in applying said solution in an effective amount. 

2. Use according to claim 1 wherein the concentration of the mineral gluconate salt and the amino acid is from 0.05 
10 M to 0.3 M. 

3. Use according to claim 1 wherein the concentration of the mineral gluconate salt and the amino acid is from 0.1 
Mto0.2M. 

15 4. Use according to claim 1 wherein the mineral gluconate salt is zinc gluconate. 

5. Use according to claim 4 wherein the amino acid is a basic amino acid selected from the group consisting of lysine, 
arginine, histidine and mixtures thereof. 

20 6. Use of an aqueous solution of zinc gluconate and an amino acid capable of forming the solution, said aqueous 
solution being neutralized to a pH between 6.0 to 7.5, said zinc gluconate and said amino acid being present in 
substantially equal molar amounts at a concentration in the range from 0.05 M to 2.0 M, for the manufacture of a 
contraceptive composition for inhibiting generation or maturation of sperm in a testis or epididymis of a male animal 
in applying said solution in an effective amount. 

25 

7. Use according to claim 6 wherein the concentration of the zinc gluconate and the amino acid is from 0.05 M to 0.3 M. 

8. Use according to claim 6 wherein the concentration of the zinc gluconate and the amino acid is from 0.1 M to 0.2 M. 

30 9. Use according to claim 6 wherein the amino acid is a basic amino acid selected from the group consisting of lysine, 
arginine, histidine and mixtures thereof. 

10. Use according to claim 9 wherein the basic amino acid is arginine. 

35 11. Use of an aqueous solution of a mineral gluconate salt and an amino acid capable of forming the solution, said 
aqueous solution being neutralized to a pH in the range of 6.0 to 7.5, said mineral gluconate salt and said amino 
acid being present in substantially equal molar amounts at a concentration in the range from 

0.05 M to 2.0 M, for the manufacture of a contraceptive composition for inhibiting motility or viability of sperm 
in a vagina, cervix, uterus or fallopian tube of a female animal in applying said solution in an effective amount. 

40 

12. Use according to claim 11 wherein the concentration of the mineral gluconate salt and the amino acid is from 0.05 
M to 0.3 M. 

13. Use according to claim 11 wherein the concentration of the mineral gluconate salt and the amino acid is from 0.1 
45 M to 0.2 M. 

14. Use according to claim 11 wherein the mineral gluconate salt is zinc gluconate. 

15. Use according to claim 14 wherein the amino acid is a basic amino acid selected from the group consisting of 
50 lysine, arginine, histidine and mixtures thereof. 



Patentanspruche 

55 i. Verwendung einer wafcrigen Losung eines Mineralgluconatsalzes und einer Aminosaure, fahig zum Bilden der 
Losung, wobei die wafirige Losung zu einem pH in dem Bereich von 6,0 bis 7,5 neutralisiert ist, wobei das Mine- 
ralgluconatsalz und die Aminosaure in im wesentlichen gleichen molaren Mengen bei einer Konzentration in dem 
Bereich von 0,05 M bis 2,0 M vorhanden sind, fur die Herstellung einer kontrazeptiven Zusammensetzung zum 
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Inhibieren von Erzeugung, Maturation, Motilitat oder Lebensfahigkeit von Sperma in einem reproduktiven Trakt 
eines Tieres beim Anwenden der Losung in einer wirksamen Menge. 

2. Verwendung nach Anspruch 1 , wobei die Konzentration des Mineralgluconatsalzes und der Aminosaure von 0,05 
5 M bis 0,3 M ist. 

3. Verwendung nach Anspruch 1, wobei die Konzentration des Mineralgluconatsalzes und der Aminosaure von 0,1 
M bis 0,2 M ist. 

10 4. Verwendung nach Anspruch 1 , wobei das Mineralgluconatsalz Zinkgluconat ist. 

5. Verwendung nach Anspruch 4, wobei die Aminosaure eine basische Aminosaure, ausgewahlt aus der Gruppe, 
bestehend aus Lysin, Arginin, Histidin und Mischungen davon, ist. 

15 6. Verwendung einer wafcrigen Losung von Zinkgluconat und einer Aminosaure, fahig zum Bilden der Losung, wobei 
die waftrige Losung zu einem pH zwischen 6,0 bis 7,5 neutralisiert ist, wobei das Zinkgluconat und die Aminosaure 
in im wesentlichen gleichen molaren Mengen bei einer Konzentration in dem Bereich von 0,05 M bis 2,0 M vor- 
handen sind, fur die Herstellung einer kontrazeptiven Zusammensetzung zum Inhibieren von Erzeugung oder 
Maturation von Sperma in einer Testis oder Epididymis eines mannlichen Tieres beim Anwenden der Losung in 

20 einer wirksamen Menge. 

7. Verwendung nach Anspruch 6, wobei die Konzentration des Zinkgluconats und der Aminosaure von 0,05 M bis 
0,3 M ist. 

25 8. Verwendung nach Anwendung 6, wobei die Konzentration des Zinkgluconats und der Aminosaure von 0,1 M bis 
0,2 Mist. 

9. Verwendung nach Anspruch 6, wobei die Aminosaure eine basische Aminosaure, ausgewahlt aus der Gruppe, 
bestehend aus Lysin, Arginin, Histidin und Mischungen davon, ist. 

30 

10. Verwendung nach Anspruch 9, wobei die basische Aminosaure Arginin ist. 

11. Verwendung einer waftrigen Losung eines Mineralgluconatsalzes und einer Aminosaure, fahig zum Bilden der 
Losung, wobei die waftrige Losung zu einem pH in dem Bereich von 6,0 bis 7,5 neutralisiert ist, wobei das Mine- 

35 ralgluconatsalz und die Aminosaure in im wesentlichen gleichen molaren Mengen bej einer Konzentration in dem 

Bereich von 0,05 M bis 2,0 M vorhanden sind, fur die Herstellung einer kontrazeptiven Zusammensetzung zum 
Inhibieren von Motilitat oder Lebensfahigkeit von Sperma in einer Vagina, Zervix, Uterus oder Eileiterrohre eines 
weiblichen Tieres beim Anwenden der Losung in einer wirksamen Menge. 

40 12. Verwendung nach Anspruch 11 , wobei die Konzentration des Mineralgluconatsalzes und der Aminosaure von 0,05 
M bis 0,3 M ist. 

13. Verwendung nach Anspruch 11, wobei die Konzentration des Mineralgluconatsalzes und der Aminosaure von 0,1 
M bis 0,2 M ist. 

45 

14. Verwendung nach Anspruch 11, wobei das Mineralgluconatsalz Zinkgluconat ist. 

15. Verwendung nach Anspruch 14, wobei die Aminosaure eine basische Aminosaure, ausgewahlt aus der Gruppe, 
bestehend aus Lysin, Arginin, Histidin und Mischungen davon, ist. 

50 

Revendications 

1. Utilisation d'une solution aqueuse d'un sel mineral de gluconate et d'un acide amine capable de former la solution, 
55 cette solution aqueuse etant neutralisee a un pH de I'ordre de 6,0 a 7.5, ce sel mineral de gluconate et cet acide 

amine etant presents en des quantites molaires essentiellement egales a une concentration de I'ordre 0,05 M 
jusqu'a 2,0 M pour la fabrication d'une composition contraceptive pour inhiber la generation, la maturation, la 
motilite ou la viabilite du sperme dans Pappareil reproducteur d'un animal en appliquant cette solution en une 
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quantite efficace. 

2. Utilisation selon la revendication 1 dans laquelle la concentration du sel mineral de gluconate et de I'acide amine 
estde 0,05 Ma 0,3 M. 

5 

3. Utilisation selon la revendication 1 , dans laquelle la concentration du sel mineral de gluconate et de I'acide amine 
estde 0,1 M a 0,2 M. 

4. Utilisation selon la revendication 1 dans laquelle le sel mineral de gluconate est un gluconate de zinc. 

10 

5. Utilisation selon la revendication 4 dans laquelle I'acide amine est un acide amine basique choisi parmi le groupe 
consistant en lysine, arginine, histidine et leurs melanges. 

6. Utilisation d'une solution aqueuse de gluconate de zinc et d'un acide amine capable de former la solution, cette 
15 solution aqueuse etant neutralisee a un pH entre 6,0 et 7,5, ce gluconate de zinc et cet acide amine etant presents 

en des quantites molaires essentiellement egales a une concentration de I'ordre de 0,05 M a 2,0 M pour la fabri- 
cation d'une composition contraceptive pour inhtber la generation ou la maturation du sperme dans un testicule 
ou epididyme d'un animal male en appliquant cette solution en une quantite efficace. 

20 7. Utilisation selon la revendication 6 dans laquelle la concentration du gluconate de zinc et de I'acide amine est de 
0,05 M jusqu'a 0,3 M. 

8. Utilisation selon la revendication 6 dans laquelle la concentration du gluconate de zinc et de I'acide amine est de 
0,1 M jusqu'a 0,2 M. 

25 

9. Utilisation selon la revendication 6 dans laquelle I'acide amine est un acide amine basique choisi parmi le groupe 
consistant en lysine, arginine, histidine et leurs melanges. 

10. Utilisation selon la revendication 9 dans laquelle I'acide amine basique est une arginine. 

30 

11 . Utilisation d'une solution aqueuse d'un sel mineral de gluconate et d'un acide amine capable de former la solution, 
cette solution aqueuse etant neutralisee a un pH de I'ordre de 6,0 a 7,5, ce sel mineral de gluconate et cet acide 
amine etant presents en des quantites molaires essentiellement egales a une concentration de I'ordre de 0,05 M 
jusqu'a 2,0 M, pour la fabrication d'une composition contraceptive pour inhiber la motilite ou la viabilite du sperme 

35 dans un vagin, come uterine, uterus ou trompe de Fallope d'un animal femelle en appliquant cette solution en une 

quantite efficace. 

12. Utilisation selon la revendication 11 dans laquelle la concentration du sel mineral de gluconate et de I'acide amine 
estde 0,05 Ma 0,3 M. 

40 

13. Utilisation selon la revendication 11 dans laquelle la concentration du sel mineral de gluconate et de I'acide amine 
est de 0,1 Ma 0,2 M. 

14. Utilisation selon la revendication 11 dans laquelle le sel mineral de gluconate est un gluconate de zinc. 

45 

15. Utilisation selon la revendication 14 dans laquelle I'acide amine est un acide amine basique choisi parmi le groupe 
consistant en lysine, arginine, histidine et leurs melanges. 
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CONTROL EPIDIDYMIS 

FIG. I 




TREATED EPIDIDYMIS WITH 
0.O5 ML ZINC GLUCONATE 
+ ARGININE 0.1M 

FIG. 2 
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